بررسی ارتباط آلاینده های هوای شهر اراک با پذیرش بیماری های تنفسی و قلبی - عروقی و مرگ و میر ناشی از این بیماری ها و سال های از دست رفته در اثر مرگ زودرس در سال های ۱۳۹۴-۱۳۸۹ by Vahedian, Mostafa
(?*(/"Fi
,lt.-.y',,.,{Lr-
ir t t aitt
CI*JS .,,(;i r3lc otJ.,uh
cpl'|.r{+ o6,i,lt.l
csjol.91.++l (Ph.D) ,,r.---J csis, *E ,!Q
:,jlJf.
"*s-,'-.ri13 o .,*,iin cst+i-,t-# ,-i*t L StJl X.: 613o 6La o.r'.JYi -Ulsrt (f)):
t.l c;.;JJj 5-* 
-il .;J aii-; crsrJ -,1 cEt<lt S ki-rt-# a;l il ,r,iti -f:.o J .5-r. -,
\YA1-\Ytt cEUl*,
,!ot; il=*" ,L,.,.F
,lJ*l-6 ,rb ,K, ,sGT -*-,hiLi ...,.S-i ,S, fE :l-o..ot; rE*,|
-l ', *" d-o-:!-o .jS.l -rli : r ql*i,-o -lLI*"1J,-r'J.J\JJ
\y1-r-\Y3,V Ji::-: Jt*
U
Kerman University of Medical Sciences
Faculff of public Health
In partial fulfilhnent of tire requirements for tire degree of Ph.D in Epidemiology
Title:
The Association between ambient air pollutants of Arak City and respiratory














&y;.;l.5. q *:,;.5\"Jti;,-lil,,*:,;L" 4-i.rt^*.l*_;1ts,,lr- * l9o 
*s:lio;9r_l :;s-.r : ;-_*
9 p:;* r;)L,t l9a dLa 6,.Vi )L.Lj ol;L'+ arg, ! .c*l oS J:." t:, # 1r [o ,9,:l ;",,." t4_; 
_:_*
o.u_Vi tUrl qr,tl *r^ t? 4JU" 4,-l ,rr:";- crla,,t- ,t uoyail;*),l_ {rti -{ 4. tfy"r,r-l .-,, __-_
,--.:11 
"SQL I Q,-,,t*;-l ;l ;U x* 9 Sr I G* -.rS.l .r;t .Se-,,t* d,r{ !.ilrlrap j,': 
_,_
.$ rl+jl ,.].] JL),3y ; .: .-
co, Soz, ) .5h 
"ru,-Yi -Joic a, Ly..r 6d o:lr .u[ ,e .*Jlfr G4 ,s;-4J1t .<,_ 4Jrt o,r :rJ 
---
c.t.t")jr.:l-r;'.r;*i,Flr" ,ri{ J# sl9ll,Jlll c-*.;L>*c.LU.;Folbl,,l(O:,NOz,pM:.. J,
+,\Ylf Jl- b'\yA1 JL;l ,Jlrlrq; q trx lrr-.,L* Al )l y t Ss, t etf _# t s_a; cJk;-;*= . :
lr^.*- u.*t I Lr a, tyr".5to orlr.$ tl Slrl ;L;y"pf 
"l(;:b *;[U srL I ;Lr.: c;9;
.St+f-rt: )1 ,:"Xt' I If^ .St" o.:u,Yi 
.1- tL')l J*lr,j +a .r; &L.r: JIrl 
.*,lrrlfo or1:l 1l ; d,JlI* .r_.
;l JiS ! a^it ,*-;.rl*F Jr- olr-u a, G4 sr" ut*f ,Jr";l e_rl.- *l ) Sr s ef -o-
.51.o osYi 
.*lr+.t c,l;1 .5;L .J ;*.:^l .r.;r o:[ir;:.I a:co .5i,r;9, 9 6-t;*::l9a .51,o;; s ,p : _
.rUL r+;.;,lr5-r p*E 1.: .-r.; pl>ul Air Q Jr" 1l o:l;:,,1 fi 
.r--J C GS|-**E .Skf_,,f^,: )l S;. 
-
:rri, Slrl Xr".slr^ .5to os-Yijl 
"r;;U e* -,*9 u*d' .rh.,-rt:;l(yLL) ouil) Sy ;l ,: .--t.
=s*,'-, i,fu" \ o 9NO: lPJr4ro 
"9'o.,;-Yi
jl 
.,;t-+ ,; ,-;-i;sl -r'-.,r 1lf 9 )ep Y/Y,-r-,,.: ./W t?
,r ,--l;sl --i ,* .y. f .f lf* \. ," ; j ._
rlr :.+'r q ,,i- S,,, 
.rf JJo.i,* o-;':
.r9No:9Pl'41i, ;"ro;-)'i ,:-4iil 
-J*p xr.iyi* \. ',t,gili+.ijcral^L jr;.,*--
, . O */vr,r) 1 9 )of Y1 Y.-rorr \ !,qll ..",ii +,,i- -<J p sf +-Syf ou,,yT ,r i-lil ,*(,.*.,
,1r;*;;;;l ;l ril;l: Pl\4r,r I dlri;*Jl 5: .il-o cr.;-yi .u o--oL;*.rd 
_e,,,^r )) _r:_
l- .<J ,:N02 ori_Yi ;i;,; ,,; .;;;;).: A 9 t !.(,{.(J tr :.:.;, , Gy* __J, _.,V-rL"* 1\, e.i;., _rj.-
);- 3 rr PN4:: I PN4ro ,NO: .SO: ,_51-u osYi )y Gt* -** .jQ-,,ti )1 S,* 
"r^r.lpl,H F--d* .-
if',,) )gy $9t.ri:e^j rl;'-&;;2L1 ,t;;l tl ;;lr.-.*r;'.sQ_,,t* .,1 3r *1f1 ;t,r;-\cl : -
.r) )rlf $l.r 
"r# 
.;;lr 
,t-)4. , y ! 
-,;"otS slt S Pl\{: -; os-Vi j+ q ,9,1 *--l;sl a*}lt :;,* -.
t 
_-,;at5 s1,,.(-_ 4t.,-jJ'"S\5r,,: { )l ,r-_l}l J,.;" -*}.j1, 3y 9 u,,,s- s _}l* -.r.-!! ;. _-
.ik?L } ,,) 1* o;-Yi + y*;; 
-Jrf -.r$ -5,* ;l-r;' ;,,-,;;r: Air Q J-r^ 6"-b .-,"L1 ,* .;;1: - ) ' -
;l YLL ;-,*+ .ry. 3 rAVl LSO: { !.-;. ;l* -..b 3 r ui )\ + sJ), \.Yr U PN4ro *. ir.*
{ !-,;" JL A ,r_j Ls*$; S r;l YLL 3,-i;* .rl JL \\AA/\A \. rly t;11 a" -*-;" .r*- eU 
--
PMro { *; JL Y. .jY! jlf -."t, S r )l YLL ;1;;o .rl JL \Yf/Vf \ y.ly. g;Li, a, -,.,
tyr, PN4: s { y*r:; JL Y. .sYt? .frf --$ Jr ;1YLL ;r;;* .rr JL Y\lYf/\ \ y|y. t r',.* -
,1r7" { Lyr o,l { t-*r- JL Y. .rV! .Jrf -o$ S r";IYLL ;-i;* ..ir JL \fAAY/\V L. ;'.- ,
.)f JL \\ta,\ '; -
r) )p+o,6r-o o';Yi L o+>l*. il ,r Jq,c - -ls. -.iij <t+r,k- ;1 .,L,,k.r JLb ,;,p-j, ,.F ;: i- ^/ /./ v \./ / / aJl s. /o s\-/ -., a
l-, ut+lf i i Glf -# : .r--r.i' ,-5lq-11*, 9 to os-Y1 ..r: t[rl ,s-i S*.s.,lr 
"5r1; ;* ,*- .r -
.lt'r.o;.5lub,;l ,lo o-r:,-Yi !.x3lf 
'e)* 9 ;1;l+ c-^.*i,eill>., cs*,+ 9 G- S6lf .!:i o-r,-: " ,
-<:" il r-: a.r!, :--: ;l .SQJL .e l* -.rJs -s,,k.2 ._r& J,L ..* g 3 r.lr^ -El.^ or\' i- . .
.\irlr
Abstraet
Background: Today, air pollution has become one of the main environmental problems of
countries around the world and is one ofthe consequences ofurbanization and increasing industrial
activrty. Considering the harmful effects of air pollutants on human health and the fact that it is
becoming a health threat especially in industrial cities, this study aimed to investigate the
association between ambient air pollution and respiratory and cardiovascular disease hospital
admissions and mortality due to these diseases and years of life lost in Arak, Iran.
Methods: In this ecological time series study data about airpollutant concentrations including CO,
NOz, Os, PMz.s, PMro and SOz and, respiratory and cardiovascular diseases hospital admissions
and death ilmong the urban population of Arak, from 2010 to 2015; were inquired, from the Arak
Department of Environment, two major hospitals, and Arak University of Medical Sciences,
respectively. Meteorological data were inquired for the same period as well. Time-series
regression analysis with a distributed lag model, conkolled for seasonality, long-time trends,
weather and day of the week, was used for data analysis. Alsoo a quantitative assessment of the
health effects of air pollutants on death from cardiovascular and respiratory diseases was carried
out using the Air Q model' tn another part ofthe study, the years of life lost due to premature death
CYLL) were estimated from respiratory and cardiovascular diseases caused by air pollutants in
Arak.
Results: Each 10 $glfif increase in pMro and NOz and 1 mg/m3 increase in CO concentrations at
lag 0 (day) were significantly associated with an increase of 0.77Yo,3.3yo, andg.4yo,respectively
in overall cardiovascular disease hospital admissions. Every l0 pglm3 increase in pMro, and NOz
and every I mglm3 increase in CO at lag 0 corresponded to a lYo,3.2Yo and 9ol0, increase in
respiratory disease hospitalizations, respectively. Nitrogen dioxide and pMro pollutants had a
significant positive delayed effect on mortality &om cardiovascular disease in lag 6 and 5 days,
respectively' In females, NO2 had a direct effect on increased mortality from cardiovascular
disease' Soz, Noz, PMro and PMz.s had a positive effect on increase in death from respiratory
diseases, in lag 0 day, but were not statisticalty signifrcant. According to the Air e model results,
the highest number of cardiovascular deaths athibuted to pollutants during the study years was
related to PMro with 1033 deaths followed by SOz with 579 deaths. The highest yLL ofrespiratory
death in all age groups was attributed to ozone and was equal to 1158.15 years. The highest yLL
of respiratory death below 5 years old was attributed to pMro for females and was equal to 174.74
years. The highest YLL of cardiovascular disease over 30 years old was attributable to PMro for
men and was equal to2l924.l years. The highest YLL of cardiovascular disease over 30 years old
attributable to PMz.s was among men and was equal to 14552.L7 years. The highest YLL of
cardiovascular disease over 30 years old attributable to ozone was for men and was equal to
11991.16 years.
Conclusions: The results of this study showed that the hospital admission for respiratory and
cardiovascular disease is partly related to ambient air pollution in Arak. Susceptibility to air
pollutants varies by age groups and sex.
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